thickness profiles. The disk is assumed to be made of composite consisting of silicon carbide particles (SiCp) embedded in a matrix of pure aluminum. The creep behavior of the composite disk has been described by a threshold stress based creep law having a stress exponent of 5 due to its superiority over creep law based on stress exponents 3 and 8 (refer section 3.5.2). The creep stresses and creep rates are estimated in the composite disks having linear and hyperbolic thickness profiles. The results obtained have been compared with those estimated for a constant thickness disk to bring out the impact of disk profile on creep performance of the composite disk.
ESTIMATION OF CREEP PARAMETERS
As described in chapter 3, the creep behavior of rotating Al-SiCp disk in this segment of the study is also expressed by a threshold stress based creep law given by Eqn. 3.2.
Though some of the researchers (Mishra and Pandey, 1990; Pandey et al 1992 Pandey et al , 1994 Gonzalez-Doncel and Sherby, 1993) have used a true stress exponent of 8 to describe the steady state creep in Al-SiCp,w (subscript 'p' for particle and 'w' for whisker) composites, a number of other researchers (Park et al, 1990; Mohamed et al, 1992; Cadek et al, 1995; Park and Mohamed, 1995; Li and Mohamed, 1997; Li and Langdon, 1997, 1999; Yoshioka et al, 1998) have observed that a stress exponent of either ~3 or ~5, rather than 8, provides a better description of steady state creep data observed for discontinuously reinforced AlSiC composites. The study carried out in chapter 3 (refer section 3.5.2) reveals that for Al-SiCp composite the steady state creep can be described in a better way by using n = 5 rather than n = 3 or 8. Keeping this in view, the present study uses n = 5 to describe the steady state creep in composite disk made of Al-SiCp. µm, V = 10 vol % and T = 623 K (refer Table 3 .1). The procedure of estimating these creep parameters is already reported in section 3.2.
ANALYSIS OF CREEP IN VARIABLE THICKNESS DISK
Assuming a variable thickness (h) composite disk made of Al-SiC p with inner and outer radii a and b respectively and rotating at an angular velocity ω (radian/sec). The assumptions made in this segment of the study are similar to those described in chapter 3.
Let A and A 0 denote respectively the areas of transverse section of the disk elements with outer radius r and b respectively but having the same inner radius a. 
The values of
Similarly, the second equation amongst set of Eqs. (4.4), may be written as,
Dividing Eqn. 
On simplifying the above equation, we get the tangential stress ( θ σ ) as,
where, 
Considering the equilibrium of forces acting on an element of rotating disk having varying thickness, we get (Timoshenko and Goodier, 1970; Bhatnagar et al, 1986) ,
where ρ is the density of composite disk.
The disk is assumed to operate under the following free-free conditions, as 
DISK PROFILES
In the present study, the creep response has been calculated for rotating 
Linearly Varying Thickness
The thickness (h) of the composite disk having linearly varying thickness is expressed as,
, is a constant, and a h and b h are the disk thickness at the inner and outer radii respectively.
Since the volume of disk having linearly varying thickness is assumed equal to the volume of constant thickness disk, therefore, 
Hyperbolically Varying Thickness
The thickness profile of the composite disk having hyperbolically varying thickness is expressed as, 
NUMERICAL COMPUTATIONS
Following the procedure described in Section 4.3, the stresses and strain rates are evaluated in rotating disks having constant and variable thickness (linear and hyperbolic), by an iterative numerical scheme depicted in Fig. 4 .1 and described earlier in section 3.4.
RESULTS AND DISCUSSION
A computer code based on the mathematical analysis presented in Section 4.3 has been developed to compute the distribution of steady state stresses and strain rates in the rotating disks having different thickness profiles, as described earlier. The analysis carried out and the software developed have been validated by following the procedure described in section 3.5.1. Once again an excellent is observed between the results obtained from the current analysis scheme and those obtained experimentally by Wahl et al (1954) . has lower radial stress than the uniform thickness disk1 but a little higher radial stress than disk2 with linearly varying thickness. However, towards the outer radius the radial stress in hyperbolic disk3 is slightly higher than that observed in disk1 and disk2. The maximum difference observed in radial stress between the uniform thickness disk (disk1) and linear varying thickness disk (disk2) is about 5.31 MPa around a radius of 65.26 mm. The disk2 having linearly varying thickness has lower radial stress over the entire radius as compared to any other disk. Fig. 4 .4 shows the variation of tangential stress in different composite disks.
Similar to radial stress, the tangential stress in disk2 having linearly varying thickness is significantly lower than that observed in disk1 and disk3. The values of tangential stress for disk3 having hyperbolically varying thickness lie in between to those estimated for uniform thickness disk1 and linearly varying thickness disk2. The maximum variation observed in tangential stress between the uniform thickness disk1 and linearly varying thickness disk3 is around 15.39 MPa at a radius of 38.45 mm. Therefore, it is evident that by increasing the disk thickness near the inner radius, without changing the volume of the disk, the tangential stress reduces to a significant extent throughout the disk. The variation of effective stress for different composite disks, as shown in Fig. 4 .5, is similar to those observed for tangential stress in Fig. 4 .4. By increasing the disk thickness near the inner radius, the centrifugal force caused by disk rotation will increase due to increase in mass of the disk near the inner radius but there is simultaneous increase in cross-section area of the disk, which results in reduced stresses near the inner radius of the disk as observed in disk2 and disk3 as compared to uniform thickness disk1. However, near the outer radius the reduced mass of disk2 and disk3, due to reduction in disk thickness, leads to significantly lower stress than those observed in uniform thickness disk1 in spite of lower cross-sectional area.
The reduction in stress observed in disk2 (linear thickness) is higher than that observed in disk3 (hyperbolic thickness). It is revealed that disk2 having relatively lower thickness near the inner and the outer radii than disk3 is much superior.
Though, in the middle disk3 has relatively lower thickness than disk2.
The radial as well as tangential strain rates in the composite disk are dependent on the magnitude of effective stress as evident from Eqs. (4.6) and (4.7)
respectively. As a consequence, the disk2 having a linear profile exhibits the lowest strain rates while the uniform disk1 has the highest strain rates as observed in Figs. 4.6 and 4.7. The radial strain rate (compressive), shown in Fig. 4 .6, is significantly affected by varying the disk profile. The radial strain rate is certain radial distance, followed by a slight increase towards the outer radius. As expected, over the entire radius the radial strain rate observed in uniform thickness disk1 is the highest and is the lowest for linearly varying thickness disk2, except for some portion in the middle of the disk where the radial strain rate is minimum in disk3 having hyperbolic thickness profile. The effect of disk profile on tangential strain rate, as shown in Fig. 4 .7, is similar to that observed for radial strain rate in Fig. 4 .6.
LEGENDS:
ITER = Iteration no. 
